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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
CUSTOM HOUSE—-2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

IN RLPLY REFER YO '

NAPEN-D

Honorable Brendan T. Byrne 29 AUG 1978 .
Governor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed i{s the Phase I Inspection Report for Mill Dam in Ocean County,

New Jersey which has been prepared under authorization of the Dam Inspection
Act, Public Law 92-367. A brief assessment of the dam's condition is

given on the first three pages of the report.

Based on visual 1nspcctlon‘ available records, calculations and past

operational performance, Mill Dam is judged to be in good overall

condition. While the dam's spillway is considered inadequate since

45 percent of the 100-year flood would overtop the dam, this condition

is not considered serious due to the dam's low hazard potential.

(There are no homes or other structures located downstream of the dam

and no loss of life is anticipated in the event of failure of this

rurally located dam.) To insure adequacy of the structure, the

following actions, as a minimum, are recommended: j

a. The following remedial actions should be undertaken by the
owner within nine months from the date of approval of this report:

(1) The removal of trees and brush from the dam's embankment and
the establishment of suitable ground cover in its place. i

(2) The repair and stabilization of the eroded portions of the
embankment near the dam's crest. |

\
|
?
{
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NAPEN-D
Honorable Brendan T. Byrne

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman Willfam J. Hughes of the
Second District. Under the provisions of the Freedom of Information Act,
the inspection report will be subject to release by this office, upon
request, thirty days after the date of this letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia, 22161

at a reasonable cost. Please allow four to six wecks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation
of the reccommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely yours,

-~ ’279;c¢i¢?§;:::::;22;_,,

e
1 Incl -/ JaMES G. TON
As stated Colonel, Corps of Engineers
District Engineer

Cy furn:
Mr. Dirk C. Hofman, P.E.
Department of Environmental Protection




PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam Mill Dam NJ 00060

State Located New Jersey

County Located Ocean

Coordinates Lat.3940.0 - Long.7430.2
Stream Oyster Creek

Date of Inspection 14 June 1978

ASSESSMENT OF
GENERAL CONDITIONS

Mill Dam has an inadequate spillway capacity, being able
to pass only 44% of the 100-year frequency event.
However, the dam is assessed to be able to withstand
moderate overtopping without serious erosion.

It is recommended that further engineering studies not
be considered but at some future time the owners
undertake to remove the root systems in the embankment
and repair the tops of the earth slopes.

The owners are presently reconstructing the earth
emergency crest weir which will further insure
operational safety.




In summary, no detrimental findings were uncovered to
further study.

-—

]

g
F. Keith Jolls P.E.
Project Mana

L,

Rudolph Wrubel P.E. :
Vice President; Engineering

Based on visual inspection, available records, calculations and past
operational performance, Mill Dam is judged to be in good overall
condition. While the dam's spillway is considered inadequate since

45 percent of the 100-year flood would overtop the dam, this condition
is not considered serious due to the dam's low hazard potential.
(There are no homes or other structures located downstream of the dam
and no loss of life is anticipated in the event of failure of this
rurally located dam.) To insure adequacy of the structure, the
following actions, as a minimum, are recommended:

a. The following remedial actions should be undertaken by the
owner within nine months from the date of approval of this report:

(1) The removal of trees and brush from the dam's embankment and
the establishment of suitable ground cover in its place.

(Continued)
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(2) The repair and stabilization of the eroded portions of the
embankment near the dam's crest.

APPROVED ¢~ }6 .4(-,‘2 4 7 s

(_IANES G TON-
Colonel, Corps of Engineers
District Engineer

DATE: P Aecq T
[
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
NAME OF DAM MILL DAM FED# NJ 00060

SECTION 1 - PROJECT INFORMATION

GENERAL

Q.

b.

Authority

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared

in accordance with contract FPM-36 between

Loulis Berger & Associates, Inc. and the State of
New Jersey and its Department of Environmental
Protection,Division of Water Resources. The
State in turn, is under agreement with the U.S.
Army Engineer District, Philadelphia to have
this inspection performed.

Purpose of Inspection

The purpose of this inspection is to evaluate
the structural and hydraulic condition of the
Mill Dam and appurtenant structures, and to
determine if the dam constitutes a hazard to
human life or property.

-RIPTION OF PROJECT

Description of Dam and Appurtenances

Mill Dam is an earth embankment structure with
two spillways. The first is a timber box drop
inlet with a maximum capacity of 240 c.f.s.
The second is an emergency spillway 60 feet

in lenath with a crest elevation 1 foot lower
than the top of the dam. The dam is
approximately 250 feet long with a narrow dirt
road running along the crest.




b.

d.

€S«

q.

Location

Mill Dam is located near Brookville, Ocean
County New Jersey. The dam is built across the
Oyster Creek approximately 1.3 miles upstream
from the Wells Mills reservoir dam.

S8ize Classification

The maximum height Of the dam is approximately
12 feet and the conservation storage is
estimated to be 22.5 acre feet. Therefore the
dam is in the small size category as defined
by the Recommended Guideline for Safety
Inspection of Dams.

Hazard Classification

There are no residential areas immediately down-
stream from the dam. The area that would be
affected should the dam fail, is mainly marsh-
land. The Boy Scouts do not camp in the low-
lands area immediately downstream and only use
the area seasonally for hiking. There is one
structure in the vicinity, the Wells Mills

dam which is approximately 1.3 miles downstream.
In the event of both dams failing, property
damage still is minimal and therefore the Mill
Dam is classified low hazard.

Ownership

The dam is owned by the Ocean County Council of
The Boy Scouts of America, 33 Washington
Street, Toms River, New Jersey.

Purpose of Dam

The dam is used for recreation purposes.

Design and Construction History

The dam was designed as a rolled carth embankment
with a timber box drop inlet spillway by Lawrence
F. Wagner P.E. #3257, Toms River, in 1956. No
information regarding who did the actual
construction was available.




h.

Normal Operating Procedures

See Section 4

PERTINENT DATA

a.

Drainage Area

The drainage arca of the Mill Pond Dam is 2.36
square miles.

Discharge at Dam Site

No discharge records are available for this
site. According to the calculations, using a
100-year flood frequency; the discharge into
the reservoir would be 550 c.f.s. The combined
capacity of the emergency spillway and the

drop inlet is 395 c.f.s. For a 50-year flood
frequency, the discharge from the reservoir
would be 435 c.f.s which would also exceed the
spillway capacity.

Elevation (M.S.L.)

Top of dam - 80.0

Maximum pool - 80.0 (top of emergency spillway)
Recreation pool - 77.0

Reservoir

Length of maximum pool - 2400 feet

Length of recreation pool - 1100 feet

Storage

Recreation Pool =~ 22 acre feet (maximum) ¢
Top of dam ~ 40 acre feet

s \
Reservoir Surface

Top of dam =k acres
Recreation pool =~ 5.5 acres
Maximum pool ¢ 6 acres
Spillway crest \\ 5.5 acres




g.

Dam

: \
Type - Earth fill
Length - 250 feet 3

Height - 12 feet

Freeboard between normal reservoir and the top
of the dam - 3 feet

Top width - lQ\zfcut

Side slopes - 2:1

Embankment - composition and compactness unknown

Diversion and Regulating Tunnel

None

Spillway

Type = drop inlet

Crest elevation - 77.0 (drop inlet)

Length of weir - 60 feet (emergency spillway)
Emergency Spillway - E1l. = 79.0

Regulating Outlets

Batterboards on upstream end of box inlet can
be raised to drain lake (sce paragraph 4.2).




SECTION 2 - ENGINEERING DATA

DES IGN

The information available for review for the Mill

Dam included:

1) Dam application filed by the Ocean County New
Jersey Boy Scout Council, dated July 23, 1956.

2) Drawings titled "Plan of Lakes, Boy Scout
Reservation, Brookville" April 1955. These
drawings consist of Elevation, Sections and
Plan views of the dam and spillway. (See
Figure 2 and 3).

3) U.S. Geological Survey, Brookville Quadrangle
1972.

CONSTRUCTION

No information on the original construction of the

dam was obtainable. (See Paragraph 4.2).

OPERATION

See Section 4.

EVALUATION

The lack of detailed construction or as-built
records render an evaluation of the stability of
earthwork zoning impossible. Recommendations for
additional engineering data needed for further
studies are delineated in Section 7.




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a.

By

General

The visual inspection of the Mill Dam was
conducted on 14 June 1978 with a subsequent
inspection made on 28 June to ascertain
subsurface conditions. No records ot any
previous inspections were available.

Dam

The top of the dam is a sand and gravel forest
road used only occasionally by BSA maintenance
vehicles. Minor erosion has occurred at the
tops of the sideslopes and in the vicinity of
the crest weir near the west abutment. The
upstream face is heavily silted up. The down-
stream tace is covered with secondary growth
and a few trees.

The earth embankment appears stable except for
a few depressions in the road surtace and minor
erosion chases on the downstream face. Some
minor embankment scepage was obsorved.

Appurtenant Structures -

The only appurtenant structure is the timber
drop inlet sluiceway. This structure was found
to be in good condition although not constructed
exactly as shown on the 1956 plans.  Removable
tlashboards have been positioned on the lake-
tont side to assist in the drawdown operations.

Reservoilr Arca

The BSA officials stated that they lower the

lake each wintev by raising the drop inlet flash-
boards. Debris is removed as a continuing

part ot their maintenance, most of the work




to

- 3

being done by the Boy Scouts. Nothing is
apparently done regarding siltation although
much of it is of an organic nature. The area
of the reservoir was originally a naturally
occurring cranberry bog although there is
evidence of old earthern dikes which maintained
the bog pond eclevations.

Downstrcecam Channel

The channel is the natural course of Oyster
Creek and for the most part remains in its
original state. Sowme minor crosion occurs and
numerous fallen logs and brush form blockages
but are of no consequence.

EVALUATION

The
L

b.

major concerns of the inspection team were:
The capacity of the sluiceway and its condition.

The treces and brush growth on the downstream
dam slopes.

The presence of a uncharted dam owned by others
at the upper reach of the reservoir.

Futher evaluation is contained in Section 7.
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SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

Operational procedures were not physically observed
by the inspection team, Discussions with B.S.A.
officials revealed that the camp maintenance crew
remove debris from the drop inlet when necessary.

MAINTENANCE OF DAM

In the past few years the drop inlet structure was
rebuilt and currently the emergency spillway is
being reconstructed, after a recent overtopping
took place.

The lake is drained annually in the autumn by lifting
up the front batterboards of the drop inlet with
complete drawdown requiring 5 to 7 days. Removal

is performed when the water level is below the
spillway crest. Removal of the batterboards during
periods of heavy flow would be extremely difficult.

MAINTENANCE OF OPERATING FACILITIES

None

DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

Presently the camp maintenance crew monitor the dam
and surrounding area during periods of heavy flow.
The area is deserted a majority of the time in
winter.

EVALUATION

The recent overtopping in early June has convinced
the owners to rehabilitate the emergency spillway.
However, as the attached hydraulic calculations
show, even with a fully operational emergency
spillway, the dam will be unable to handle heavy
flows. The dam and drop inlet are maintained in
good working order except timber debris continually
collects at the drop inlet.




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data

The spillway at the Mill dam is a 6' x 5'
timber box drop inlet. Additional discharge
capacity is provided by an emergency crest
spillway 60' in length. Maximum combined
discharge through the drop inlet and over the
spillway is 395 c.f.s.

The discharge into the reservoir has been
calculated using the Stankowski method, for
both 50-year and the 100-year frequencies.
These values were 435 c.f.s. and 550 c.f.s.
respectively. At the direction of the Corps
of Engineers, the 100-year flood was
recalculated utilizing precipitation intensities
derived from Technical Paper No. 40. These
values were utilized in conjunction with the
HEC-1 program to determine the SDF which was
subsequently routed through the lake. The
resulting 100-year flood inflow of 671 c.f.s.
exhibited no decrease in the discharge after
routing. This was attributed to the size of
the lake and its storage capacity. Based on
the HEC-1 program, the spillway capacity is
capable of accommodating approximately 44%

of the SDF (100-year).

b. Historical Data

The dam was originally designed using the Low
South Jersey Curve run-off which was established
as the 15-year flood in this area. A 50~year
flood was estimated by the original designer

at 117% of the Low South Jersey Curve. This
gave a design discharge of 216 c.f.s. 1In

light of current procedures, this is a very

low value and thought to be inadequate.




d.

Visual Observations

There was little damage from overtopping
although the emergency spillway, prior to the
present reconstruction, appeared only as an
ill-defined depression in the roadway at the
dam crest. Moreover, it is believed that the
dam is periodically overtopped but this was
not evidenced by any serious erosion or
washouts. The drop inlet is easily blocked up.

Overtopping Potential

Employing the discharge and spillway capacities,
overtopping would occur in the event of a

storm of either 50-year or 100-year frequency.
Since the SDF exceeds the spillway capacity,

the overtopping potential of the SDF was
determined by calculating the overbank discharge.
In this manner it was determined that the SDF
would overtop the dam by approximately one-

half foot. In addition, the exact hydraulic
effectiveness of the emergency spillway is
questionable until such time as the present
reconstruction is completed. The attached
hydraulic calculations are based on the
assumption that the spillway will be reconstructed
to the dimensions of the original design plans.

Drawdown

Although the lake is drained every winter,

the process is slow and would not be applicable,
if at all possible, as an emergency drawdown
procedure during periods of high water.

In the fall of the year when the lake water
level is low, batterboards are removed from
the spillway's drop inlet and the lake is
allowed to drain, a process which takes 5 to
7 days to accomplish. During periods of high
water, it would appear to be extremely
hazardous to attempt removal of the batter-
boards. The small increase in the discharge
capacity attributable thereto would not scem
to warrant the risk.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observations and Data Review

The wood box drop inlet and exposed portions

of the timber sheeting appear to be in good

to excellent condition. There is some splitting
of the timber members but no serious structural
deterioration was noted although some repairs
and modifications have been made to the inlet
structure when it was compared to the original
engineering drawings. The timber sheeting
alignment appears true and no evidence was noted
of tieback failure.

The proposed concrete culvert outfall is not
constructed in accordance with the 1956 plans
contained in the Appendix. Some erosion of the
outfall channel was also noted but does not
diminish the structural integrity.

The earth embankment appears to be in fair
condition although portions of the downstream
slopes are covered with brush and a few moderate
size oak trees are growing in the lower
portions. This creates a potential seepage
problem since the root systems could provide
pathways for piping action. There

was some slight evidence of some seepage at the
time of the inspection. It must be noted however,
that the inspection was made during an extremely
wet period.

Minor sloughing of the tops of the embankment
slopes was noted but it is not of a serious
nature. The downstream face of the dam has

an ill-defined 2:1 slope in the vicinity of

the sluiceway and flattens out to approximately
3:1 near the ends of the dam. The normal head
differential of 8.5 feet crcates a minimum
seepage path in excess of thirty feet; hence
the embankment has performed satisfactorily
since the reconstruction period over 20 years




ago. Judging from the size of the trees on
the older portions, the remainder of the
embankment is considerably older.

Inasmuch as the normal operational drawdown
period exceeds 5 days, there is little danger
of an ensuing embankment shear failure on the
upstream face. Moreover this face appears to
be quite heavily silted up although it was
completely submerged to sluiceway crest at the
time of inspection.

The placement area of the dam appears to be on
fill overlying a marine stratified material
consisting of silty sands grading to uniform
fine sands, usually greater than ten feet in
depth. There are indications that the ground-
water table is at a shallow depth and the
surface drainage conditions are poor to very
poor.

An underlying formation to the silty sands has
not been delineated, however the underlying
material in Ocean County is primarily
unconsolidated, stratified, marine deposits of
gravel, sand, silt and clay. The depth to bed-
rock has been indicated as greater than 100
feet throughout the entire area.

Seismic Stability

As the dam is located in Seismic Zone 1,

only a minor hazard exists from earthquake
forces. The potential vulnerability is
negligible regarding this aspect as employing
conventional design procedures and accepted
factors of safety, the inertial forces produce
a spectra of non-critical loadings.




SECTION 7 - ASSESSMENTS/RECOMMENDATIONS/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

A.

Conditions

On the basis of the Phase I visual examination,
the earth embankment appears to be adequate
although the spillway is capable of passing only
44% of the SDF. Therc does not appear to have
been any serious erosion due to previous over-
toppings of the dam. The dam appears to be
stable although the hydraulic review would
indicate that the spillway capacity should be
increased to preclude further uncontrolled
overtopping.

Adequacy of Information

The hydraulic data employed in the original
1956 computations is inadequate when compared
to current procedures dictated by Corps of
Engineers directives and therefore was not used
in the appended hydraulic analvsis. The
original design plans filed w th the 1956 dam
application permit were of value where they
were dimensionally accurate.

Although it is not recommended herein, if
further studies be undertaken, additional
information required should include:

1) Soil borings, material classification
of the cmbankment and affected strata of
the underlying clay-sands, plus geotechnical
tests to evaluate certain requisite soil
properties such as density and permeability.

2) Piezometric readings in all cmbankment
zones .

3) As-built plans or physical measurements of
the crest weir presently under construction
and the outlet of the culvert spillway.




c. Urgency

Due to the low hazard classification of the
dam and the fact that little property damage
is likely in the case of a failure, the
enlarging of the drop inlet spillway capacity
is not warranted. As a result of the
inspection and the fact that the Boy Scout
officials are presently rebuilding the crest
spillway, the remedial actions recommended
below should be undertaken in the near future
as the lake will be drawn down over the coming
winter months.

d. Necessity for Further Study

Additional engineering investigations are deemed
to be unnecessary.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

It is recommended that no further action be considered
at this dam except for the continued periodic
inspection by New Jersey Division of Water Resources
personnel.

a. Alternatives

¢ The aforementioned reconstruction of the crest
overflow spillway presently being undertaken
by the owners should be inspected. )

¢ The removal of the root systems of trees and
brush to eliminate potential seepage channels.

¢ Repair and stabilization of the tops of the
embankment slopes where minor erosion has
occurred.

b. O&M Maintenance and Procedures

No additional procedures appear to be warranted
in light of the above assessment and present
progran.
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
- ENGINEERING DATA

DRAINAGF AREA CHARACTERISTICS: <2.36 sqg.mi.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 77.0 (22 acre-ft.)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACTITY): 80.0 (40 acre-ft.)

ELEVATION MAXIMUM DESIGN POOL: 79.0

ELEVATION TOP DAM: __80.0

CREST:

a. Elevation _77.0
b. Type Tinber box drop inlet
c. Width SyEts
d. Length__6 tt.
e. Location Spillover _tenter of dam
f. Number and Type of Gates .

OUTLET WORKS:

a. Type overflow welir

b. Location 100' from east end

¢. Entrance inverts _79.0' =
o d. Exit inverts 729.0' _— -

€. F‘mrgency draindown faCilitieﬂ R‘llSln(l Of St(’}) l‘lkuﬂ\s [@))) drop _Lnl(‘t

HYDROMETEOROLOGICAL GAGES: None
a. Type
b. Location
¢, Records

MAXIMUM NON-DAMAGING DISCHARGE: 2> CfS
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